Abstract
Introduction

21
The prevalence of shoulder pathology in wheelchair dependent patients is high. The shoulder 22 joint is critical for maintaining independence but traditionally there has been reluctance to 23 offer surgical intervention in view of perceived poor outcomes. The aim of this study was to 24 provide patients and surgeons with a realistic overview of outcomes following surgical 25 intervention for shoulder pathology. 
Introduction
60
Shoulder pathology in wheelchair dependent patients is very common. The prevalence of 61 pain and restricted movement in this population is reported to occur in 33% to 62% of 62 individuals [1, 2] . The high prevalence of shoulder complaints is thought to be due to the 63 overuse of the glenohumeral joint [1] especially during propulsion and transfers [3] [4] [5] [6] . A 64 biomechanical study demonstrated that the vertical forces acting on the shoulder increase by 65 more than 360% during these movements [3] . This upward force is likely to cause increased 66 strain on the rotator cuff tendons with subsequent risk of degeneration and injury. This may 67 explain the reported four-fold higher incidence of rotator cuff lesions in wheelchair users 68 (63% vs 15%) compared to ambulatory individuals [7] . Akbar et al. reported that rotator cuff 69 tears were present in 49% of wheelchair users of which 70% were full thickness and all 70 involved the supraspinatus [8] . Risk factors for developing tears were found to be patient age 71 and period of wheelchair dependence [8] , the prevalence increased from 30% to 50% at five 72 years to 70% at 20 years [9, 10] .
73
Shoulder function is critical for wheelchair users to maintain independence. Even in those 74 who use electric chairs it remains important for weight-bearing during transfers [5] . The loss 75 of shoulder function can lead to decline in mood and social integration [11] 
Methods
88
A systematic review of the literature was conducted in accordance with the PRISMA guidelines 89 (see Table 1 Table 2 . Keywords used during the search included; "shoulder",
95
"glenohumeral joint", "acromioclavicular joint", "rotator cuff injury", "arthroscopic surgery",
96
"arthroscopy", "weight bearing shoulder" and "wheelchair." A flow chart of the search strategy 97 is shown in Figure 1 .
98
Only studies that were published in English were considered for eligibility. 
Results
118
The total number of participants in all studies was 170; subacromial decompression and 119 rotator cuff studies (n=138) and shoulder arthroplasty case series (n=32). Concise details of 120 the included studies are given in Tables 3 and 4 The eleven studies consisted of 10 case series and one retrospective comparative study thus 231 providing level IV evidence. All studies were appraised using the MINORS criteria ( was more uniform at around 6 weeks after arthroplasty. However, the optimal period of time
290
in which transfers or manual propulsion in wheelchair users should be avoided after surgery 291 has not been studied and remains unknown.
292
The limitations of this systematic review include the overall quality of the included studies.
293
The case series provide only low quality evidence with variation in methodology as 294 demonstrated by the MINOR criteria in Table 5 . The numbers of patients included in the 295 reviewed studies is low which is likely to be a result of this being a rare presentation. This is 296 reflected in the long study periods (up to 24 years) and the low numbers reported even in 
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